Pharmacological and physicochemical factors in the pressor effects of conjugated haemoglobin-based oxygen carriers in vivo.
The hypertension induced by haemoglobin-based oxygen carriers could be a result of different pharmacological and physicochemical factors. To investigate whether production of superoxide anion (O2*-) and release of endothelin could be the factors responsible. We studied the variation in mean arterial pressure (MAP) in guinea pigs by carrying out a 50% isovolaemic exchange transfusion with conjugated oxyhaemoglobin (non-oxidized form) or conjugated methaemoglobin (fully oxidized form) in the presence or absence of BQ-788 (5 nmol/l), an endothelin receptor type B (ETR-B) antagonist. At key timepoints of variation in MAP, the plasma concentrations of O2*- were measured. The presence of conjugated oxyhaemoglobin and increases in ETR-B concentrations inside the vascular wall were investigated in different vessels, using western blotting. We found that the administration of conjugated oxyhaemoglobin induced a significant increase in MAP, whereas conjugated methaemoglobin had no significant haemodynamic effect. Pretreatment with BQ-788 attenuated the increase in MAP induced by conjugated oxyhaemoglobin. This haemoglobin induced the production of high concentrations of O2*- that declined towards control values after 120 min and decreased in the presence of BQ-788. Western blot analysis showed that the presence of conjugated oxyhaemoglobin inside the vascular wall was time-dependent and correlated with increased ETR-B. These results show that the release of O2*- during auto-oxidation of conjugated oxyhaemoglobin is associated with the observed increase in MAP, which may be a result of the vasoconstriction caused by an increase in activation of ETR-B. This activation may be caused by the massive release of endothelin induced by the production of O2*-.